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to ‘provide educational opportunity. ‘Speci tjeatly, it asks the 


« 


-_ question: What are the poten as axononte consequences of increasing 
the level of intergovernnenta grants on the focal school district: 


decision to allocate scarce Fi ciutetresotect Fo pubfic primary 


@ 


and secondary education? ,An answer to this question is suggested 


(a 
_by a cross-sectional analysis of the choice decisions made by 192 ~ 
t . 


yo school districts In the state of Kentucky. . 
/ ; a : . U 


. - A. conceptual mode! which.evaluates the trade-off between 


edutational service expenditure and local tax burden is developed . 


. 


. e é 
and empirically tested. It is concluded that in Kentucky local 


uw 


school districts tend to substitute o ide effort for local 
- effort. The study ‘also suggests that Sfate aid is more efficient 
than federal: ald in achieving -its goal. A price Inelastic demand 


o 


é 
for educational service is also suggested by the results. 


ae 


This ts ‘an’ economic study df the local schod! aiserie decision - 
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Vincent Cusumano and Kurt R. Ansche|* 


INTRODUCTION . ( 


_ Sotietal and judicial. concern over the distribution of naiontitand 
opportunity: and its apparent need to understand the interrelationship 


between state and federal support programs and loca! schoot district 


decisions motivated this research effort. 


In a series of court cases, Serrano v. Priest in california, Rod- 
pets, San Antonio Independent School District in Texas, Dyrartz Vv. 
Hatfield in Minnesota, for example, the courts have held that the sys- 
tem of financing public, primary and secondary education through local 
ale | taxation discriminates between the rich and pgor. Accepting 
the pyemi se that educational quality is measured by per pupil expendi- 


turés, kt is concluded that unequal educational expenditures reflect 


a . 


. 


_ Unequ! “educationa| opporfunity. ‘ : ey 
Although. this argument was not upheld by the U.S. Supreme Court \ 


In a% to 4 declsion, its ruling must be interpreted as a warnings IF 


a 4 eo, . 


fact, the minority opinion expressed by Judge Marshal! supports the con- 


. 3 ( 
cept that education is'a fundamental interest and, therefore, requires 


. . 
. 


4 é 


= 5 : “hy . 


. 


equal protection under the U.S. Constitution. Judge Marsal | said: 


"The majority's holding can only be seen as a retreat from 
R our- historic commitment to equal tty of educational oppor- 
. tunity and as unsupportable acquiescence in eSy¥stem which : 


~ deprives children In their earltfest years of the chance to 
reach their full potential as citizens" (quoted in Fleming, a 
r974), : ~ Ba 4; 
ry . 4 . . J 
In Kentucky as well as other states, considerable political pres- C 


sure has been created to provide a more equitable distribution of edu- 
cational opportunity. However, under #he assumption that local diese 
tricts are maximizing their. preference function with respect to locally 
provided edugation subject ta the relevant soclo-economtc: and political ° 
s @astratnts, the observed expendi tures reflect optimum willingness to 
support education. Thus, If local districts are to spend more, the 
additional revenues will have to come from outside sources, Political 
and legal autonomy, however, a fiscal and atlocativs decisions to 
be made independently and in accard with local voter -preferences. It ww 
4 i$. conceivable, eiheotare: that Bie BASE ald program would have the F 
efféct of therasetng the disparity in educational opportunity, instead \ 
: hai the desired effect of decreasing It.’ The purpose of this paper — 
é 


Is to prem the interrelationship between local ce ie service { 


dation and outside grants-in-aid. _ 


THE MODEL! 7 Pas 


fap The local school district ts Viewed as an economic unit whose goal’ 
ee ; / : 
is to maximize a specific criterion function subject to the ‘relevant _ 


” constraints. Conceptionally, the decision-making process is viewed 


* 


- from two dimensions: (1) a consumpticn deciston which evaluates the 


trade-off between lo¢al educational denvhete and tax burdens; and (2) 


. 


. 
a , 
x % \ 


3° production pinedsion which Is concerned with the demand ter educa- 
tonal jue of production, * | 
tn shat follows, the a priori effects of grants-in-aid on educa- 
tional service demang! are specified, “According to the traathional ' 
theory of consumer behavior, the demand for goods and services depends 
‘on thelr price, Income, stock of wealth, prices of related goods.and » 
‘services, and consumer tastes (Friedman, 1962). Analogously, the de- 
mand for local educational services (e,) [s a function of local :tax F " 
burdens (b,) which are an “Increasing function of tax col lect fons (t.), - 
and a iat dea function of Income CY. ), the price of Sesion In- 
puts (P2), the nites index of the Ogtandacd good" (Po), the level of 
state and ravalal ald (S. ‘and f ght and finally a es of political 
interest and domuntdy taste var tables (Z, de The income vartable en- 
ters the demand function through [ts influence on tax burdens, Stated 
In more concise notation: | 
ee e. [b. thay Os Pe Py te + Os 2 
Three a priort -theoretical effects of state and federal 
ald are identified. Tews are: 
1. A substi tutive, ef fect*when local schoo! districts 
substitute outside effort for local efforts; 
- 2. A stimulative effect if local school districts 
actually ak elie tak effort as a result 
» OF one in state and federal aid; and 
3. “A neutral oe if the change in educational services 


4 1 - Z 
is exactly equal to the change In state and federal 


grants. 


These possible effects are directly derived from the ‘budget con- 


straint. Consider the budget constraint: 
a . ? ’ 


\ 
2 fe) = pe e : ‘ \ 
Pa fe.) Pe (to) + ad (S. + f 7 | 


Total differentation of this -equation and solving for the change 
= % J - 


t peed . = ‘ 
In 6, with respect to changes In state and federal aid (S. + . N 
thwt 


yltelds the fol ng: é . 
‘de/d(S_ + f,) = 1 - dPe/d(S, + f,) scp /P° Cd /4(S 47,9) 


e ] 
Ut /Ps Targats, +421 8, + FP LI, ° [we vas,, $77) 


Assuming that ald is distributed Ina Pun sum form, then the rela- 


e *| 
tive price ratios are not affected, [Wilde, 19687, tc. Gay s 
Cya¢ fe) zx 
dPg/d(S. + f,) = O and aPg/a(S + f) = 0 
This simplifies*the above expressfon Into: : ¥ 
a = 1] —[fp%pe . , 
de /d(s. + #.) | - [PO/Pe + dt./ats. + f,)] . ) : 
4 i ! : ; 
A substitutive effect is one where: " se Me 


r | - : , be ! 
0x [de./ats +f] <1. Likewise, ; 


—_— 
* 


O/pe. ef 
if po/pe [dt ./d(s ¢+ tJ 0 then 


~~ 


, : j 
the ‘grant-in-aid is stimulative. “And the effect Is neutral, If . 


5 * p2 7pe = 

i ) pet Le [dt./d(s. + fod = . : 

- Empirical Specification of the Educational Service Response Function 
(e,). ~*~ mt ‘ 


4 cal 


The total educational services (a, ) package available for loca'l 
household consumption is measured by total unrSns expenditures, per 
pupi! in average daily attendance (ADA). eres functions uttltzing 


total Instructional Spend dures per ADA, total per puptt expenditures ., 


@ 


- t 
a 


» 


\ 


not directly refated ‘té classroom work (administrative, health services, 


and attendance and total ‘per pupf! expenditures for trans- ; 


\ portation, operation of plant, fixed charges were also estimated In. @ 7 


order to observé the allocative behavior of local schoo | districts. 


7 * 
‘The price Index of educational inputs (Pe) is measured by taking 


: the product of two elements: (I) the ratio of full-time equivalent 
’ eos “ 
‘ -professional staff to students In ADA, and (2) the average per annum . 


\ * salary of all educational prdiisstohal staff members. 


4 


An tndex Similar to this was also used by Hambor, Philips, and 
Votef (1972), The Hambor,. Philips and Votey Index, however, defined the 
ratio only tn terms of “teachers per aunts In the above Pe, non-class-— 


® - “céom factors of the educationa| production. prpcess are also incorpor= ‘ 
A ‘ 
fate | 


» @ 


y . ae ; = 
eo The price index of the "Standard Good" (PQ) theoretically measufes 


~ 


, 4 
© the opportunfty cost of consuming education. For the purpose of this | aa 


7o study, this varjable is operationally defined as the pPdportion of - a 
ae , total personal Income per capita available for non-educationgl goods « 
and services, a : ’ 


. ° 


P \ ‘The state aid (S.) variable is defined as the total amount of edu- a 


‘ 


Ld . 
cational revenue per‘pupi!l received by the $-school district under the a 


- 


auspices of the state's Minimum Foundation Program. ie 


. im Likewise, federal aid (¥,). is measured by the amount of per pupil 
. support going directly to the ‘s-school district under the various 


“ 
stipulations of the National Education Act of 1965, 


: ¢ =a s > 
The communi ty taste variables (Z.) are assumed to be related to 
j i: : 


° 
. 


- the pale pemnenee character iptics of the seheet ATES Using r 


duced to three. The political organ tzat tons of ae schoo | district 
‘ . r s 
(2) was measured by a "dummy" . -varlable.’ The ‘Independent schoo! di's- 
. 
tricts were coded as one and the county districts were, coded as zero. : 


"duced Into the analysis. A final variable (Z3)'was measured by the 


percent of /total pupi! enrollment in high schools. . 
The fax berden varlable (b. ) was taken into consideration by look= 


Ing: at the tatal = collections from local’ sources per. pupt! itm ADA 


(t.), ins p@r pupil personal , Income (Y,). . 


ve RESULTS AND DISCUSSION 
sd ‘In. Table I, the results of the empirical testing of the above 
i 
mode! are ee en een and federal ald varfables are highly 


“a 


ments of the budget constraint it a 3’ f ) are  Atghiy significant at 
és Scat EXre eihiaig pia wari (CED 
= the O01’ probabl lity ldvel. | In the "EE mode | both the state and federal 
aid coefficients are less than one, suggesting a substitutive effect. 
ra _+ For example, for every dollar Increase In sare ald, CE Increases 9 
about $0 cents. Only 8 cents of add iione) CE ts registered rane 
; federal aid variable. ee eo this result implies a de~ 
crease of about 50 cents In’ local effort ‘for every dollar of state aid 
a? lig 92 cents decrease due to féderal ald. - . 


2 
Coaverting ‘the response coefficfents, Into elasticity estimates 


i! ee the fol lowing: 


signtficant in all of the hypothesized models. In fact, the three ele- 


principal conpapent factor analysis, the numerous: Z variables were re- . ~ 


. 


_ An index of financial, ability to support education (25) was alee Intro- .: 


ve 


‘ f » = ¥ 
' | S : 
: — me Bus <n a \ 
7 Table l= “Regression Results verre Per Pupil Current Perwilitapee "6 
‘ and its Components as Dependent Varfables , 
> cae Oo od 6 F a 
. ". Independent Variablés oe 4 
Dependent i i oo 
_ Varlable - “Constant Z| \ ' Zo ae te PROS Ss. Fs 
pbopthielenty at 
CE - "428.6 -10. a +.0037 +74 Fy 0026 +.256 -363.7 +6537 +.499 +.083- 
” p=, 848, Felli. 09 42565) (-2. 64): (+1. 02) tt, 44) (4, 49) (5.22) (2.22) (10, 4) (7.46) (3.65) 
en ec ill nlc Raa item 
ale” 372.2 +6.49 +.0097 +2.04 +.0032 +.270 -363.4 +.298 +.312 038 
- R22, 832 2054) (1.73) (3,01) (4.39) (6.07) (6.075(-2.44) (6.33) (5.13) (1.87) 
F= 98.60 - 4 Yes > 
AAHE | 32.1 £13.32 -.0028 -1.034 -.00015 +.044 -22.25 .0442 .053 -.005 
R= 504 ; | a ae 
‘F = 20.20 (.027) (8.58) (-2.03) (-5. 36) (0.69)(2.38)(-0.36) (2.26) (2.10) (-.64) 
"OE i 24.3 30. 67 -.003 +2.69 -.0004° -.058 +21.96 +.195 °+.134 +.05 
R*=, 569 e ‘ . 
. F = Zer2. ~ 424) (+12. 02) (= 1.54)(-. aa) (-1.23) (1. 93)(. aunuinns 09) (3.24) (3-454). 
- ’ Ne 
CE = Total Cugrent Expenditures Bar Pupil 7m ADA . _ i 
IC = Total Instructional Expenditures Per Pup! | ™ ADA ‘ 5 é 
a AAHE = Total Expenditures-for Administration, Attendance. and Health : - 


Services Per Pupil! jn ADA. 
. -* OCE. , = Other, Current Expendi-tures Per ia ae is ADA , . . a 
( - ) = ‘t-value ( : , ‘2 
, € 


y 
= - fe 
= 


’ 
A = «i / i : 
Z * = s . , 
a . . ( : - : Ss 
. » 4 e 
. . 5 2 * ~ x 4 
. . . ¥ x 3 
‘ . 4 
s . 


“oy 404, Po ='.21, Pos -. 7361, & = 017, S. = 37, # = 03 fv" 
¢ a EC er ee ee Re ig pe . 


For, the state and federal ald variables, the elasticity/estimates : 


’ 


\ere both positive,, but less than unity. A _percent Increase In state SS RS 


etd, ‘eal example, is accompanied by a 257 percent increase In Ces An. 


ald elasticity hedeaes of this magnitude Implies a “demand for: eduse an 


ficdal Bervices at the local level, stat is price Inelastic. That is 

to say, a prtart Lt: the a elasticity of any goods or services eS : a 
elaetic: thén a ‘decrease. ie the price’ of that good will, cecutt In 
. _ the allgcation of ptgportionately less income to the purchase of that 
ped: or service. - Conversely, if the price elasticity méasure Is elas= n3 
ie: a decrease In price Imp ttes an increase In the percentage of total, 
income: ‘al located to the consumption of that good, Extending this con-, i _ 
cept to the local. schoo! district demand for educational sérvices, -it = 
can be asserted that if Sutras funds cause the supply of educational a 
services to shift outward Bil +6 the dials -the per unit price of educa- 
tion to Jocal residents decreases. Hence, if the demand schedule is : 
price Inelastic the. percentage of total Income Sevestad to education™ 


‘also decreases, resill ting in an tnerease in the consumption of othe 


. . 
. 


goods or services. An aid elasticity measure of 37 Suggests this 
phenomena to:take place. *.: ” a , a ve 


° 


-~ 


‘ 


* a i . 
A price inefastic demand for education is also suggested by ‘the | 


° 


elasticity measure for the (PQ varlable. This variable. measures the 


. 


r opportunity cost of consuming educational units and, therefore, “the 


‘ ; ae 
price of education for local pOuaehattS A percent decrease (incrdase) ~~ 
in the “consumption of other goods is aasuiated with a 0736 increase 


(decrease) in the con simptton on educational ‘services. 


. Sy 
o Z : , put 


1+ 5c abe gles » 


« 


~~ : ‘ ‘ 
This result of a price Inelastic demand for educational services 


pA 


‘Ts In contrast to the Hambor, et’al. (1973) findings. In the Hambor 


study,, they: estimated a price elasticlty value of -I1.10. The differ e 
sence tin findings, fawevery, may be In the methodological “approach si -, 
Hambor, et et al, used a simul taneous equation system to estimate price 

iy 


and Inconia elastictty. The resuits of this a are based on single : 
aati’ estifating techniques. However, the theorettca! deduction 


“/ that ts Ade: from the ald elasticity varfable Is sone (ohen? with the? 


-| 
-elasticitty estimate on the opportunity cost varlable Pe 


! 


y 
It Is expected that the elasticity. measure on the income vartable 
(%) would be positive. Also, from: previous studies (McLoone, 1961; 
Brazer, 1959) It can be hypothesized that the magnitude: of the Income 


‘Although sy regression analysis 
\ 


elasticity will be less thane ‘one. 


ees (income elasticity value of .04) ludhanies me eer of hypothests, 


the elasticity value ts relatively law Kot, Fenieerse with previous re- 
, are sMcLoone (1961) estimated the incomé elasticity .for educational 
expenditures. to be equal to .96 for the time period 1920-30 and 1957- 


eo 
58. Brazer (1959) ‘basing his results on a cross section of 40 large - 


- 


cittes, estimates the Income elasticity to equal .73. Differences In 


e . ~ - 


data bases and étatistical techniques, as well as possible restrictions 
\ ; 


placed on Kengtucky “school districts may be the reasons for the observed 
. & . 
diffefences. oy 
to F 
In Table 2, Important Insights Into thé allocative behavior of 


schoo! districts are obtained by analyzing the response functions for ' 


; the components of C.E., T.e., instructional expenditures. (IE), expend | — 


* 


10 


o 


. “ . 
. 


e ry 


tures’ for administration, hea! th services and attendance (AAHE), and 
other current expenditures (OCE). “Table 2 summarizes the state and 
federal aid response coefficients for these expenditure categories, 
For example, a dollar ‘Increase in state ald dectokaes local’ tax efforts - -, 
by $.501, and fncyéased total current expenditures by .499, ‘About 27 me 
percent of this Ticrease in CE, -however, Is allocatéd to*such expendi-" | 

ture categories:as ptt transportation, and plant maintenance and 

operation (QCE). Thirty-one cents or 62 percent of. the Increase In 


q 


CE [ts asstgned to EAST METSABt expenditures and the. remaining $,05 a, 


: wo 
Is allocated to Increasing the level of health services, a 


and pup tl attendance services (AAHE), Bestdes decreasing local taxes, 
state ald, a Ts RCtnar ey used for instructional Se aia The wate, 
howeyer, cannot be eeneludad for federa| ald. es 60 percent of the 
total increase'in CE resultings from federal funds are used to Increase 
non-Instructionally related services. 
. os ". CONCLUSIONS : i 

The aiieat tex of ‘this paper has been to canstruct an analytical 
mode | if school district dec I ston-making and to test It emperical ly. 
Yet, its ultimate objective Is the evaluation of alternative policy 
decisions, thereby lnpreving “our sBtitiy to understand and direct 


sctool distri towards the desired, direction. a ~ > 
The results of the analysis suggest that In the ftong run school 

districts In Kentucky tend to cubed tiie state and federal efforts for 

local efforts. The estimated differences In the state and federal ald 


coefficients indicate that state aid Is more efficient In achieving 


a 


‘ 
" 
' 
* 
es . 
‘ 
ie 


e = 
- . 
a 


Table 2. Estimated State and Federal Aid Response Coefficients for 
: Selected Expenditures Categories 
of 


m* Be, de, 
= * Variable.  ~ 35, : 2" : Te. 
‘ . : . . * i: " . = 
ga 3 499K *  083**# 
: Es * LY Aakalel ae .038* 
\ ry ¥ . 
, AAHE ie +. «05st "+ =,005 . 
OcE 13qeRR .050*#* 
Total we 4 499 9083 - 
ri / 
Note: °° . ; pS 
a “5 


***Statistically significant at the .Ol level of probability, 
** Statistically*significant at the .05 level of probability. 
* Statisticatly significant at the .10 Jevel of probability, - 


San %.. he “ie 
. 
e - $ * 
. ; 


the desfred objective of allsd * distribution of educational 


support programs. Having defprmined ‘+n locative woninaiennas of- 
4 


state and federal atd, uthe narmat jvé questions of. how to achteve a 
more equitable atstetbutich of ‘eis aie opportuni ty may be addressed, 
" The subst tutton ott t of opente-taeats reported In thts analysts 


#4 


ts consistent with prevjiug us &ttaies (Bahl, 1968). Perhaps the Implicit 


a 


goal aba these’ programs Be 10! teduce loca! van burdens, However, If mi 
3 sole ene ne TF to produge” an cducattonst services, then the find! 
. Ings of this st argue sup . restructuring of these programs, 
; Tha i, al about price elastiehty for allocation 's also Im 5 
Lpetont from bi potnt of view of educational policy and evaluating pro= 


; , gram benefits. “tetas Ciadaek. Tn consumer surplus as a measure of. mar= 


; _ gtnal benefits, the relative ieee of state and federal ald may be 


evaluated. f 


# 


Footnotes. 
- * 


: Wy , *Assistant Professor of Agricul tural Econontcs, Southern Itt inots* 
University and Professor of Agricul tural SRONOMIES University of 
. Kentucky. 


® 


/ the’ conceptual model for local school district deciston-making ne- 
Ifes heavily on the accepted economic theorems of modern demaril 
. theory tWu and adhe 1967), production economics (Carlson, 1956) 
e 9 constratned optimization, the socio-political setting described by 
Z.> '* Thebout (19567, Duncan Black (1948), Buchanan and Tullock (1961), 
ed ‘ Davis and Hatnes (1966), and the collective choice model developed 
i by Willtams (1963, +966), agers and Oates (1971), (1972), SAf- ‘ 


° 


: -, bata (1973), and Wilde cig9683.” 


2/Elasttcfty = By * x where Bi is. the estimated response casei bens 


y 4 _ of vartable X, and X; Is the mean value of X, and Y. is the average 
of the CE variable. : 


17 
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